o el ”7/ A2 /%

NSPS OOOOQa North Slope LDAR Emission Monitoring Plan

Alska

immm?mmm M%m Inc.
0000 e‘m ction and |

Emissions M

Version 1.6 28 fan 2019 Company Confidential Page 1 of 20

ED_0040161_00012282-00001



NSPS OO0Oa North Slope LDAR Emission Monitoring Plan

Table of Contents

1.0 INTRODUCTION AND OBJECTIVE ooievvivrirmereneioioririarecsimiesisiemasatsssesieteansvasssersssnssatssossestesanntasssssssesssanmnntvasins 4
2.0 APPLICABILITY AND AFFECTED CPAT OPERATIONS ..o i iiiieeerseeroreenransensecieceranmasirnterensincrascerscesannnsnnasnnnsane 4
2.1 REGULATORY AFFECTED FACILITY DEFINITION 1o it ittiietieiee et et rucrresrvesisuteeastesaseseuessasasns sansensssesses svssnrassuesessvesessesssnsses 4
2.2 CPAL COMPANY=DEFINED AREA .1 utcuuuiuntuniuniuntantasinninninneeseesaeereessssnsstssnreserteteeeserssrtetermtertemtemerereren 5
2.3 APPLICABILITY ON-RAMPS FOR LDAR PROGRAM ..eoiiiiiiiiii ettt s e e s s e s e s s ees s ee s aereeseeresateseeseateeraaeaeeaeeaneanaaneaasanns 5
3.0 FUGITIVE MONITORING SURVEYS ceutueieirreneueminioreririemurnocsssessesnsesesnnnnssnssssisvmnssssssionsersannssnimeiosamesssvrassessrans 6
3.1 SURVEY FREQUENCIES 1o ittt ii ittt it e e e e ee e e scetcererrerrerreererreareeres s ssasas sassensateteeesasseeseseeesesenreereereetereretieetenieeieeeeemeeaeeaens 8

3.2 SURVEY TECHNIQUES ....

3.3 LEAK DEFINITIONS 1ottt e e iieitttettieteetesierateeesaeesaaasaseeaeeasasaassssesssesaaasnses teeessasesaisssensssnsssesensnsssnsessesennseeseeinnssnnensans

3.4 PROCEDURES FOR IDENTIFYENG LEAKS 1eiitiein ierieieeiitrerieseeeseesassssseesessessassesnsssstessesinsssssesensenasssanesssesansesessennsennesss

3.5 OGH-SPECIFIC SURVEY REQUIREMENTS

3.6 OBSERVATION PATH {OG] SURVEYS)

3.7 SURVEY EQUIPMENT INVENTORY, PERFORM ANCE SPECIFICATIONS, CALIBRATION, AND MAINTENANCE ...oovvvviieeeeeie e 12

3.8 T VI AP L i iii et i et et enrieruerunrus unrunruntan s e s s ssssnssssssssnsssssnsssstaeeneensensensenreereesteteeteeeenreereareereereereerateeeeetirerrerees 14

3.9 IVEETHOD 2 0P ONENT LIS TS ttttttteieetieiiitrteeteeeveseaiitranreeseeovaresnserues anresseesaaanrassuessaseaaasseaeeansesansesseessasnsranranas 14
4.0 LEAK REPAIRS AND RE-SURVEYS ..iuiiiiiiirierernisrsiserrenmennsesesmeramesissrreseesssssniosasiaassvasssiorssasasasssareanasensenssseissane 14

4.1 PROCEDURES FOR REPAIRING LEAKS 11itriiiiiittiereteseseasnisrueeesssanassssrues rassansesssssanseseseiansesseseanas snnesnssseessesonsraneessesinn 14

4.2 PROCEDURES FOR VERIFYING REPAIR ATTEMPTS ...

4.3 DB LAY OF RE P AR it ittt iieiiee i e tie e ie e it e iee e et e et e e eeeteeeeeeeeeeeteeeee eceae et e eaeaaceaeeacas 2eeteeeeeaeeeteetaataetaateetaetaesaeseeaeessennannnnnnss
5.0 DIFFICULT-TO-MONITOR AND UNSAFE-TO-MONITOR COMPONENTS ..coevvierercreecrierrrnessncererenssssssnesarsasnane 18
6.0 RECORDKEEPING ..ecvuvutuneeceeernetteneerrentraronieemieammanssosserassmssssesnsesiensesatassnssntesntasemeess annsnnssssseiesenasanessnnernasse 19

6.1 INSPECTION RECORDS viiveitieeiveeeereunasveneanseeuesanransseneenrasssassnsensunssanee antetetssitnetsanesmsinssesansamsmnsansensessinnsnaersarenss 19

6.2 REPAIR RECORDS
6.3 OTHER RECORDS

APPENDIX A LIST OF AFFECTED FACILITIES creeeiirtii et iiniisteemaisonunicianieieaassonunetunsiasesesosiosanosssentnosiaretsssenianes 21
APPENDIX B SITE IMIAPS ittt et ettt ren i s ettt st s s enes 1o be e se teaaes s e ame ks s eemmassaethastansansesssnnssstanssntonte 1
APPENDIX CFLIR MANUFACTURER SPECIFICATIONS ...civiirciiectmanmiinimmiinicuserinmssiminismsiisocssneanssssesssmensesssssssenssussssase 1
APPENDIX D KRU AND ALP GAS ANALYSES ... iiiiiiiiiciicmoia it iraccrotasstinnscnssociotmotassorssesssensscssonnsssssnenssss socnssssssas 1
APPENDIX EPID CORRELATION CALCULATIONS ...ttt triniciinctnesisss st snsssesssennasssesnassssnensessnasssssanassssesnsine 4
Version 1.6 28 Jan 2019 Company Confidential Page 2 of 20

ED_0040161_00012282-00002



NSPS O00Oa North Slope LDAR Emission Monitoring Plan

Program Overview

The following is a brief summary of ConocoPhillips Alaska Inc. (CPAI) leak detection and repair (LDAR)
program for its North Slope operations. Additional detail can be found in the following LDAR Emission

Menitoring Plan (EMP}.

Applicabllity . KRU and ALP "affected” drill sites. See Appen ralistof | 20
sites :
2 Affected Equipment All components {i.e. valves, connectors, pressure relief 2.1

devices, open-ended lines, flanges, etc.) in hydrocarbon
service that are not designed to vent during normal
operations.

Survey areas at each drill site include: line heaters, chemical

injection/skid, production modules, tanks, wells, test

separators, meter skids and pig modules.

3 Leak Detection Survey | Initial — Within & months of "startup of production: or 30 3.1
June '

hetween consecutive surveys

4 | Repair Within 30 calendar days of finding each leaking component 4.1and
unless component qualifies for Delay of Repair (DOR) 4.3

5 Re-siirvey Within 30 days of repair/replacement of each leaking 4.2
component

6 Recordkeeping Inspection — Survey forms, digital photographs, number and 6.0

type of components found leaking, deviations from the EMP

Repair — Tagged leaking components, repair methods for
each leak, number of components placed on delay of repair
and explanation for placement, date of successful repair

Retention of all versions of the EMP
t Reporting | Annual report submittal to USEPA - N/A
Change Management | New drill site development and frac/refrac existing wells and 2.3
addition of wells at “existing” drill sites
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1.0 Introduction and Objective

The United States Environmental Protection Agency (USEPA) federal air regulation 40 CFR Part 60
Subpart O000a - Standards of Performance for Crude Oif and Natural Gas Facilities {NSPS O000a or
Rule) establishes leak detection and repair (LDAR) requirements for onshore production activities.

The USEPA’s LDAR requirements are designed to minimize fugitive emissions from equipment (aka
components) such as valves, connectors, pressure relief valves, and flanges. This is accomplished
through the implementation of periodic leak detection monitoring and executing repairs to eliminate
any “leaking” components identified.

Operators subject to the NSPS O000a LDAR requirements are required to prepare an Emissions
Monitoring Plan (EMP) describing the processes and procedures used to conduct leak detection
monitoring and execute repairs [§60.5397a(b)].

The following document is used to satisfy the EMP requirements in NSPS 0000a for the ConocoPhillips
Alaska Inc. {CPAI) North Slope production activities located in Alaska.

2.0 Applicability and Affected CPAI Operations

The NSPS O000a LDAR requirements apply to “affected facilities” which commence “construction”,
“modification”, or “reconstruction” after 9/18/15 [§60.5365a].

2.1 Regulatory Affected Facility Definition
NSPS O00Ca LDAR applicability is based on the following definitions:
Affected Facility: The collection of fugitive emission components at a well site [§60.5365a(i}]

NOTE: A well site that only contains one or more wellheads is not an affected facility
[§60.5365a(i)(2)].

Fugitive emissions component means any component that has the potential to emit fugitive
emissions of methane or VOC at a well site or compressor station, including but not limited to
valves, connectors, pressure relief devices, open-ended lines, flanges, covers, and closed vent
systems not subject to §60.5411a, thief hatches or other openings on a controlfled storage vessel
not subject to §60.5395a, compressors, instruments, and meters. Devices that vent as part of
normal operations, such as natural gas-driven pneumatic controllers or natural gas-driven
pneumatic pumps are not fugitive emission components, insofar as the natural gas discharged
from the device's vent is not considered a fugitive emission. Emissions originating from other than
the vent, such as the thief hatch on a controlled storage vessel, would be considered fugitive
emissions [§60.5430a].

Well site means one or more surface sites that are constructed for the drilling and subsequent
operation of any oil well, natural gas well, or injection well. For the purposes of the fugitive
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emissions standards at§ 60.5397a, well site also means a separute tank hoitery surface site
collecting crude olf, condensote, intermediate hydrocarbon liguits, or produced water from wells
nat located at the well site {2.q. centralized tonk batteries) [§60.5430q].

Surface site means any combination of one or more groded pad sites, gravel pod sites,
foundations, platforms, or the immediate physical location upon which equipment is physically
affixed [§60.5430a].

2.2 CPAI Company-Defined Area

The following CPAL North Slope assets meet the Rule’s definition of “well site” and are subject to the
NSPS 0000 LDAR requirements:

A, Kuparuk River Unit (KRU) drill sites (DS}
B. Colville River Unit? OQilfield {ALP) drill sites

CPAL has defined the “company-defined area” as the collection of applicable KRU and ALP drill sites
across the entire CPARoperated North Slope ares [§60.5397a(bil

As of the current date of the EME, no central production facilities {CPFs) are sublect to the NSPS 00003
LDAR requirements. Additionally, the Kuparuk Ssawater Treatment Plant {STP) s also excluded from the
NSPS 0000 LDAR requirements,

2.3 Applicability On-Ramps for LDAR Program

As mentioned above, NSPS D000 only applies to CPAl well sites that commenced “construction”,
“madification”, or “reconstruction” after 8/18/15,

“Construction” refers to the development of a new “well site” which is eguivalent to a new “drill site” in
CPAL terminology.

NSRS Q0002 indicates the following activities constitute a “modification” and thereby rigger LDAR
reguirements if the “modification” occurs after 9/18/15 [§60.5365a(i}{3)1:

A Anew well is drilied at an axisting well site;
B. Awsllat an existing well site Is hydraulically fractured; or
. Awell gt an existing well site is hydraulically refractured

An “existing well site” refers to-any well site where “construction” or “maodification”™ occurred before
9/18/15.

As of the current date of the EMIP, Appendix A lists the KRU and ALF drill sites subject to the NSPS
QOO0 LDAR reguirements.

L Colvitte River Unit can also bereferred to as Alpine (ALP)
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3.0 Fugitive Monitoring Surveys
NSPS O0O00a requires periodic fugitive monitoring surveys to identily fugitive compuanent leaks,

3.1 Survey Freguencies

EMIP Required Blement: §60.5397alci{1) :
Frequency for conducting surveys. Surveys must be conducted ot least us frequently os requfred by
parogrophs (ft ond {g) of this section.

There are two monitoring survey frequencies: inHtial monitoring and routine monitoring

Initial monitoring surveys dare required by 6/3/17 oras deswribed in Table 1, whichever oceurs later,

Table 1. Initial Monitoring Survey [§60.5397a{f}{1}] effective 12 March 2018

New drill site construction
"Modified" existing drill site w&thm 60 caieﬁdar days Off rst day of production (FDOP)

“startup of production” means the beginning of inftiol flow following the end of flowback when
there I contintous recovery of soloble qualify gus and separation of recovery of any crude ofl,
condensate, or produced woter [$60.5430a].

Following completion of the “initial monitoring survey”, applicable drill sites will be subject to annual
routine leak detection surveys [860.5387alg)(1) effective 12 March 20181

Table 2. Ungoing Routine Monitoring Frequency [§60.5397a{g}{1)] effective 12 March 2018

S 5 S RS & R
‘ Annual ® . ' E Coasecutwe annuai monitoring suweys must be |
i | conducted at feast 9 months apart 3

*Mote: fugitive components that gualify as Difficultto-Monitor (DTM] or Unsafe-to-Maonitor (UTM] are
subject to different initial and routine monitoring survey frequencles. See Section 5.0 for additional
information on DTM and UTM components,

3.2 Survey Technigues
EMP Regulatory Blement: §60.5387a{c){2)
Technigue for determining fugitive emissions {ie., Method 21 at 40 CFR purt 60, appendix A-7, or
optical gos imaging).
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CEAl will use Optical Gas Imaging {061 as the primary feak detection survey technigue. Additional
techniques {e.g. EPA Method 21, soap solution} may be used for re-surveys as described in Section 4.2 of
the EMP,

3.3 Leak Definitions
Fugitive components that are identified as “leaking” during initfal or routine monitoring surveys are
subject to repalr regquirements in NSPS 000C0a.

Leak definitions are referred to as “fugitive smissions” in N5PS 0000 and are function of the survey
techrigue used:

Table 3. Fugitive Emissions {aka Leak) Definitions

T I

o6l Any visible vms,ssmn fram a fugitwe emission
component observed using optical gas imaging

Method 21 Flame lonization Detector {(FID} Instrument reading of 500 ppinv of greatsr
Method 21 Photoionization Detector (PID) instrument reading of 22.2 ppmv or greater (KRU gas}*
v ' instrument reading of 40.0 ppmv or greater [ALP gas}?
instrument reading of 7.5 ppimyv or greater IPBU gasl

*SeeSection 4.2 of the EMP for information on the derivation of the PID leak threshold.

3.4 Procedures for ldentifying Leaks

EMP Repulatory Element: §60.53%7alci4)

Procedures and timeframes for identifving and repairing fugitive emissions components from which
fugitive emissions are detected, including timeframes for fugilive emission componenis that are
unsafe to repair. Your repalr schedule must meet the requiremients of paragraph (h) of this section ot o
minimum.

Procedures

Az described in Section 3.2, CPAl has elscted to use (Gl as the primary method for conducting the initial
and routine leak delection surveys. CPA! has created the following standard operating provedurs (50F)
outlining the methodology for conducting leak detection surveys:

s ENVR-NSPS-FIELD-0105 Fugitive Emission Survey {"Fugitive Emission Survey 5077}
The Fugltive Emission Survey S0P addresses items such as;

A, Fre-survey instructions {e.g. hot work permits, etc)
8. OGl instrument daily checks

C. Conducting OG! surveys

0. Recordkeeping requirsments for GGl surveys

Timeframes

See Section 3.1 for information on the timeframes for conducting initial and routine leak detection
SUTVEYS.
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Repairs

See Section 4.0 of the EMP for information on procedures and timeframes for conducting repairs.

3.5 OGI-Specific Survey Requirements
EMP Regulatory Element: §60.5397alc)(7){iii) through (vii)
If you are using optical gas imaging, your plon must also include the elements specified in paragraphs
(c)(7}{i) through (vii} of this section...
(iii} Procedure for determining the operator’s maximum viewing distance from the equipment and how
the operator will ensure that this distance is maintained.
{iv} Procedure for determining maximum wind speed during which monitoring can be performed and
how the operator will ensure monitoring occurs only at wind speeds below this threshold.
{v) Procedures for conducting surveys, including the items specified in paragraphs {c){7}{v){A) through
{C} of this section.
(A} How the operator will ensure an adequate thermal background is present in order to view
potential fugitive emissions.
(B} How the operator will deal with adverse monitoring conditions, such as wind.
{C) How the operator will deal with interferences (e.g., steam).
{vi) Training and experience needed prior to performing surveys.
{vii) Procedures for calibration and maintenance. At o minimum, procedures must comply with those
recommended by the manufacturer.

Maximum Viewing Distance [§60.5397a{c){7)(iii}]

The Maximum Viewing Distance (MVD) is the largest distance between the OGl camera and the fugitive
emission component {e.g. valve) that can be viewed within the tolerance of the camera’s leak detection
sensitivity.

if a component is viewed beyond the MVD, it may not detect a leak. Accordingly, to ensure an accurate
leak detection survey is conducted, all fugitive emission components must be viewed within the MVD,

CPAl has established the following MVD for its OGI cameras:

Table 4. 0GI Camera Maximum Viewing Distance

FLIR GE320 40 feet

FLIR GF300 40 feet
FLIR ThermaCAM GasFindIR | 40 feet

The maximum viewing distance was determined based on field tests CPAI conducted with its OGI
equipment. During the field test, a test rig was created with a known gas emission rate and gas quality
where the OGl monitoring technician moved away from the emission source until the leak was no longer
observable from the camera. The MVD was based on the maximum distance observed.
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The MVD isidentified in the Fugitive Ermission Survey SOP and the OGI monitoring technicians will have
field measurement equipment to ensure the MVD is not exceeded during leak inspection surveys.

Maximum Wind Speed [£60.5397a(c N {iv)]

The Maximum Wind Speed {MWS) is the maximum ambient air speed at which camera observations are
possible without dispersing the visible emission such that the leak is not visible by the ramera.

¥ a component is viewed beyond the MWS, it may not detect a lesak. Accordingly to ensure an accurale
ieak detection survey is conducted, all fugitive emission components must he viewed within the MWS.

CPAJ has established the following MWS for its OG! cameras:

Table 5. OGI Camera Maximum Wind Speed

FLIR GF300 15 miles perhour
FLIR ThermaCAM GasFindIR 15 miles per hour

CPAl will use a MWS based on guidance from the Colorado Department of Health and Environment

{CPDPHE) Alr Pollution Control Division,

The MWS is identified in the Fugitive Emission Survey S0P and the OG! monitoring technicians will
recefve training to ensure the MWS is not exceeded during leak inspection surveys, Additionally, OGI
mapitoring techpicians wilt have anemometers to verify the MWS is not exceeded prior to conducting
survays,

Procedure for Conducting Surveys [860.5397aic)iv}]

The procedures for conducting the survey are ncluded in the Fugitive Emission Survey S0P,

Fach 06! fugitive emissions survey will assess any componant that has the potential to emit fugitive
emissions. Devices that ventas apartof normal operation are not considered sources of fugitive
gmissions and not sublect to leak surveys. Some examples of each are:

s Valves, s  Natural gas-driven pneumatic controllers
s Lonnectors, s Natural gas-driven pumps
#  Pressure relief devices, s Storage tank vents (not subject to tank
s+ Upen-ended lines, emission controls}
s Flanges, ®  Process eguipment venls
e covars and clossed vent systems not = Combustion eguipment vents
subject to N5PS 0000/ /a
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Portable, temporary equipment not owned and operated by CPAL such as contractor flowback
eguipment, will not be included in leak surveys,

Thennal Background

0G] cameras rely on the differerce in thermal signature of the fugitive “doud” and the thermal
signature of the equipment/landscape behind it. The difference between the subject and background’s
ability to reflact and absorb IR light (thermal signaturs) is the key to identifying fugitives with 061 The
position of the observer relative to the fugitive emission source and the IR background greatly impacts
the potential ability to obsérve the emission.

The Fugitive Emission Survey S0P descaribes how an OG! camera operator will manage thelr observation
path and camera position to ensure that adeguate thermal background is maintained.

Adverse Monitoring Conditions

The Alaska North Slope issubject to harsh environmental conditions that may impose several, unique
adverse monttoring conditions.

Adverse manitoring conditions are addressed in CPAI's Fugitive Emission Sutvey SOP. Examples of
adverse monitoring conditions include, but are not fimited to:

¢ Free-standing water «  Active well work activifies

»  Snowpack e High winds

«  Non-grounded ice s Extreme wind chill and foul weather
« Tundra wildhife and vegetation restrictions ¢ Phase conditions

»  Active drilling and completion activities e Overcast/hazy skies

Whenever possible, CPAL will document adverse monitoring conditions on field log sheets and
reschedule leak surveys until the adverse condition is no longer present. Additionally, some adverse
manitoring conditions may be addressed under the Unsafe-to-Monitor (UTM).

Interferences

interferences refer to field conditions where the fugitive emission leak is obscured due to external
conditions such as heat that make it difficult to differentiate between the fugitive plume and other
ambient conditions.

interferences are addressed in CPAYs Fugitive Emdssion Survey S0P, Examples of interferences include,
but are not Ymited to:

e Steam vents

&

Active drilling and completion activities

#  Heat trails s Active well work activities
s+ MNon-hydrocarbon vents »  Combustion vents
+  Normal venting eguipment
Version 1.6 28 lan 2019 Company Confidential Page 10 of 20
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Known interferences will be avoided and are accounted for in the monitoring survey Observation Path.
Transient or unknown interferences will be noted inthe Survey Inspection Fotm for case-by-case
evaluation.

Training and Experience

Prior to conducting leak detection surveys 061 camera aperators will be tfrained in:
#=  Camera Use and handling
s Properfugitive detection survey procedures
¢ Re-survey verification procedures
= Survey recordkeeping and reporting expectations

40 CFR 60 Subpart CO00a does not outline specific frequency on training. As 8 best practics, initial
Training for OGI EMP gverview and its assoclated SOPs, 061 camera operation, and 061 certification for
camera technicians will be given to key impacted positions. Annual refreshers training will be given to
surveyors. Every threewyear refresher of EMP and associated SOPs with any updates to OG! camera
operation or regulations will be given to key impacted managers and re-surveyors. Refresher
cartification upon changing of OGI camera make and/or model will be given to OG camera techniclans.

CPAI maintains a complete copy of the training record and a syllabus of the material covered, The
Alpine and Kuparuk Safety/Training Department keeps records of formal training of individuals. Records
kept in the Training Department will be reviewsd for identification of training needs. Agresments with
contract companies include appropriate statements concerning involvement and willingness by
contractors to comply with CRAI policy goals of environmental responsibility and safe working
conditions. When working at any Tacility, contractors receive guidance documents and are required to
provide their emplovees with relevant training.

3.6 Observation Path {OGI Surveys}
EMP Regulotory Element: 8§80.5397aldH2)
A defined observation pouth thot ensures thot off fugitive emissions components are within sight of the
path. The chservotion path must account for inteeferences.

Fach monitaring survey shall observe sach Tugitive emission componant, as defined in §60.5430a, for
fugitive emissions [8§60.53587 ale}l.
The Observation Palh represents guidelines for OG) monitoring techniclans to
A, ensure Bne-of-gight to fugitive emission components
B. ensure ohservations are within OG! camera tolerances {i.e. MVD)
C. avoid “interferences”
CPAYs Observation Path is comprised of two elements:

i Site maps identifying areas of the drill site to be inspected and potential vbservation vantage
points
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#,  The Fugitive Emissions Survey SDP contains mondioring instructions describing known
interferences, potential transient adverse monitoring conditions, and procedures for addressing
ad-hoc interferences or unsafe conditions

Site maps for applicable drill sites are included in Appendix B. Knowh interferénces are identified in the
site maps.

Note that the path indicated is not a walking path from start to finish rather a guideline that highlights
areas where interferences are probable.

The observation path, while not strictly defined does has & maximum distance limitation with respect to
the subject equipment. The maximum viewing distance associated with the OGl under Section 3.5 of
the EMP.

Observations wilt focus on each plece of sguipment individually. Only once the monitoring of each
major piece of equipment has been completed {separator, tanketc.}, will an opsrator move to the next
piece,; 1o ensure that pleces are not overicoked.,

Sitemaps will be reviewed and updated as needed to reflect interferences observed in subsequent
SUTVeys.

Transient interferences and other adverse manitoring canditions which may affect monitoring
technician observation path are deseribed in the CPAL Fugitive Emission Monitoring S0P,

3.7 Survey Equipment Inventory, Performance Specifications, Calibration,
and Maintenance

EMP Regulatory Element: §60.5397a{ci(3), §60.5397a{cH7i(l), (i), and (vil)
(cH3) Manufacturer and model number of fugitive emissions detection equinment ta be used.

(e} 7} If vou are using optical gos imaging,; your plan must also include the elements specified in
paragraphs (c}{7){i} through {vii) of this section.

{i) Verification that youwr optical gas imuaging equipment meets the specifications of porographs
fel{ZHiHA) and (B} of this section. This verification is on initiol verification and may either hé performed
by the focility, by the manufacturer, or by o third party. For the purposes of complying with the
Jugitives emissions rionitoring program with opticad gos imaging, o fugitive emission is defined as any
visible emissions observed using optical gas imaging.

{A] Your optical gas imoging equipment must be capable of imaging goses in the spectraf range for the
compound of highest concentration in the poterttiol fugitive emissions.

(B} Your optical gas imoging equipment must be copable of imaging a gas thot is half methane, holf
propanie ot g concentration of 10,000 ppn ot o flow rate of <60g/hr from o quatter inch diometer
orifice.

{ii} Procedure for a daily verification check.

{vii} Procedures for calibration ond maintenance. At a minimum, procedures must comply with
those recommended by the monufocturer.
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0G| Eguipment Inventory

Table 6 lists the current UG cameras used as part of CPAYs LDAR program,

Table & CPAl OGI Camera Inventory

FLRGF320 .
FLIR GF300 2
FLIR ThermaCAM GasFindiR ”

Performance Specification Initial Verification [860.53%7a{c) {7 il

fs allowed per §60.5397af{ci{7)i), CPAL uses manufacturer verification information 1o satisty the OG]
camers performance verification. Appendix € provides manufacturer documentation for theinitial
veritication for meeting the 60 g/hr performance specification.

Appendix I containg CPAl gas analyses for the KRU and ALP operations. The compound of highest
concentration is methane. Appendix Cfrom the OG! camera manufacturer demanstrates that the
camera can coverthe gas spectral found in CPAls KRU and ALP gperations.

Daily Verification Check [860.5387alci{7) (i

Each day that the OGI camera is utilized for fugitive emissions monitoring, a verification of the camera’s
ability to produce a visible image of the emission will be performed. The Fugitive Emissions Survey SOP
outlines the practices reguired to perform this daily check li.e, bump-test). Included in the Fugitive
Emnissions Survey SOP is an example of the daily verification form used to document these fests.

CPAY manages records of the daily verifications inan electronic format that Is maintained by the Field
Environmental Coordinator.

Calibration and Maintenance [860.5397a{{7 il

The OGcamera manufacturer indicates that the carmera models used for CPAYs LDAR program do not
reguire periodic calibration.

Gas Detection: No Calibration Required

The GFx320. GF320, GF300, and G3000 camera’s ahifity to detect guses is not influenced by any
colibration process ond will not dégrade over time,

See Appendix C for additional information.

The 061 camera manufacturer recommendation for maintenance for the camera modsls used for CPAls
LIAR program are included in Appendix C.
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NSPS O000a North Slope LDAR Emission Monitoring Plan

3.8 Site Maps
EMP Regulatory Element: $60.5397ald}{1}
Sitemaop

Appendix B contains a list of site maps for applicable KRU and ALP drill sites,

3.9 Method 21 Component Lists

EMIP Regulatory Element: §60.5397a(d)(3) v G

if you are using Method 21, your plan must also include a fist of fug;iwe gmissions wmponmte f’o be
monitored and method for determining location of fugitive emissions components to be monitored in
the field {e.g. tagging, identification on o process ond instrumentation diagram, etc.}

CPAlis not planning To use EPA’s Method 21 FID or PID to conduct any initial or routine monitoring
surveys. Therefore, CPAL S not required to maintain list of fugitive components per §60.5397a{d}(3).

4.0 Leak Repairs and Re-Surveys

Any leaking components identified during initial or routine leak surveys must be repaired or replaced
within 30 calendar days of identification of the leak unless the leaking component qualifies for Delay of
Repair {DOR} {§60.5397a(h){1)].

Each repaired or replaced leaking component must be re-surveyed as soon as practicable but no later
than 38 calendar days after being repaired or replaced to ensure the component s ne longer leaking
1560.5397a(h)(3).

4,1 Procedures for Repairing Leaks

EMP Regulatory Element: §60.5357a(c)(4)

Procedures ond timefromes for identifying ond repuoiring fugitive emissions components from which
fugitive emissions are detected, including timeframes for fugitive emission components that are
unsafe to regoir. Your repair schedule must meet the requirements of parogriph (h) of this section ot @
minfmum.

CPAl has created the following standard operating procedure {SOP) outlining the methodology for
conducting repairs on equipment found leaking during monitoring surveys:

s  ENVR-NSPS-FIELD-0106 Leak Repair {"Fugitive Leak Repair SOP”)
The Fugitive Leak Repair SOP addresses items such as:

A Leak response actions

B. Maintenance work order system instructions for repairs

C. Conducting repair or replacerment re-suyveys to confirm success
0. Recordkeeping requirements for repairs and re-surveys

Timeframe

All equipment leaks will ba repaired within 30 calendar days of identification of the leak unless the
component gualifies for DOR. DOR requirements, including unsafe to repalr components, are described
in Section 4,3 of the EMP,
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NSPS O000a North Siope LDAR Emission Monitoring Plan

4.2 Procedures for Verifying Repair Attempts
EMP Regulatory Element: §60.5397a{c){5) . S
Procedures and timeframes for verifving fugitive emission component repairs,

CPAYs Fugitive Leak Repair SOP outlines the prozess for conducting re-surveys following a repair
attempt or equipment replacement.

MSPS GO0O0Da provides three options for conducting re-surveys following repairs or replacement
[§60.5397a(h}{3)]

Ao OG
8. EPA Method 21 Instrument: FID or PID
C. EPA Method 21 Alternate Screening: soap bubbles

CPAL may use any of the three allowable re-surveying options to confirm successtul repairs or
aquipment replacements, See below for additional information on using EPA Method 21 for conducting
re-Surveys.

EPA Method 21 Instrument: FID or PID

EMP Regulatory Element: §60.5397a{cH8}, §60.5397ah){330i0)

(8} If youare using Method 21 of appendix A-7 of this part, your plan must glso include the elements
specified in paragrophs {c}{8){1) and [ii} of this section. For the purposes of complying with the fugitive
emissions monitoring program using Method 21 o fugitive emission is defined as an instrument
reading of 500 ppm or greater.

{i} Verification that your manitoring egquipment megts the requirements specified in Section 6.0 of
Method 21 ot 40 CFR part 60, oppendix A-7. For purposes of instrument capability, the fugitive
emissions definition sholl be 500 ppim or greater methane using o FID-based instrument, If you wish to
use an analyrer other than g FI-bosed instrument, you must develop o site-specific fugitive emission
definition that would be equivalent to 500 ppm methane using o FiD-based instrument {e.g., 106 eV
PID with o specified isobutylene concentration as the fugitive emission definition would provide
eguivdlent response to vour compound of interest).

(i) Procedures for conducting surveys. At a minimum, the procedures shall ensure that the surveys
comply with the relevant sections of Method 21 ot 40 CFR port 60, appendix A-7, including Section
3.1,

fh)(3}iit} Operatars that use Method 21 to re-survey the repaired fugitive emissions components are
subject to the re-survey provisions speciffed in paragrophs (B)(3){i}{A} and (B) of this section.

(A} A fugitive emissions component Is repoired when the Method 21 instrument indicotes
concentration of less then 500 ppm above background or when no seap bubbles are ohserved when
the alternative screening procedures specified in section £3.3 of Method 21 are used,

(8) Operators must use the Method 21 monitoring requirements specified in paragraph {c){8){ii) of this
section or the afternotive screering procedures specified in'section 8.3.3 of Method 21,

CPAL may use FID or PIG instruments to conduct Method 21-based re-surveys. Currently, CPA! maintaing
the following FID cameras:
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NSPS O000a North Slope LDAR Emission Monitoring Plan

Table 7. Method 21 Instruments

Section 3.3 of the EMP provides information on the leak definitions that will be used to determine if a
repair or replacement is successful,

The unit-specific responses to readings of fugitive emissions, based on composition exist betwesn PID
and FID measurements. When PiD-hased monitoring is utilized in lien of FiD-based monitoring, a site-
specificfugitive emission definition has been established that is eguivalent 1o the leak definition for FIl-
based monitoring (e.g. 500 ppmv}.

The MiniRae 3000 PIE instruments used will be equipped with 11.7 eV bulbs. Based on the PID
correction factors and FID response factors for gas constituents provided by the manufacturer, CPAls
equivalent leak definition would be {see Appendix E for calculations):

Ao 22.2 pomy for measurements made in the KRU field
B. 400 ppmy formeasurements made in the ALP field
. 7.5 pprmv for measurements made oh PBU gas fuel lines

CPAYs Fugitive Emission Survey SOP describes the procedures CPA] uses for the following Method 21
reguirements:

A, Initial Verification requirements in §60.5397a(c}{8)(1)
B. Calibration and monitoring procedures §60.5397a(c){8)(i1

EPA Method 21 Alternative Screening: Soap Solution

Additionally, the aliernative screening procedure {soap bubble solution) under §8.3.3 of the EPA
Method 21 procedure may be utilized for the verification of repairs. A manufacturer has not been
identified here as the procedure indicates that the soap solution may be a commercially available leak
detection solution or may be prepared using concentrated detergent and water.

Excerpt from Method 21:

8.3.3.1 A screening procedure based on the formation of bubbles in o soap solution that is
sprayed on o potentiol leak source moy be used for thase sources that do not hgve continuously
moving parts, thot do not have surface temperatures greater than the bolfing pointor less than
the freezing point of the soap solution, that do not have open gregs to the atmuosphere that the
soup solution cannot bridge, or that do not exhibit evidence of Hguid leakoge. Sources that hove
these conditions present miust be surveyed Using the nstrument technigue of Section 8.3.1 or
8.3.2.
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8.3.3.2 Sproy a soap solution overoll potentiol leak sources. The soap solution may be
commercially avaifable leak detection solution or may be prepored using concentroted detergent
and woter, & pressure sprayer or squeeze bottle may be used to dispense the saiution. Observe
the potential leok sites 1o determine If ony bubbles are formed. If no bubbles gre ubserved, the
source is presured to have no detectable ermissions or leoks as gpplicable. if any bubbles ore
observed, the instrument technigues of Section 8.3.10r 8.3.2 shall be used to determine if o feuk
exists, orif the spurce has detectable emissions, os opplicable.

4.3 Delay of Repair
EMP Regulatory Element: §60.5397ath}{ 2} effective 12 March 2018
if the repair or replacement is technically infeasible, would require o vent blowdown, o compressor
station shutdown, o well shutdown or well shut-in, or would be unsafe to repdir during operation of
the wnit, the repair or replacement must be completed during the next scheduled compressor station
shutdown, well shutdown, well shut-in, after o plonned vert blowdown orwithin 2 years, whichever is
earlier,

NSPS O000a allows operators to delay repairs {on leaks identified during surveys) beyond the 30-day
repair deadline i the repair is “technically infeasible” or “would be unsafe to repair during operation of
the unit” [§60.5397a(h}{2)] effective 12 March 2018,

“Technically infeasible” is not defined In NSPS 0000s, but the USEPA provides examples of what
constitutes “technically infeasible” such as to repalr the leaking equipment would require an:

A, Unplanned vent blowdown
8. Unplanned well shut-in/shutdown
. Unplanned compression station shutdown

Leaking equipment put on DOR must be repaired during the earlier of

L Next planned shutdown/isaiation or
il Next emergency/unplanned shutdown/isolation where it is feasible 1o repair the squipment

The CPAI Fugitive Leak Repair SGF outlines the procedures CPAI will use to determine if g leak gqualifies
10 be placed on DOR due to technical infeasibility or unsafe to repair.
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5.0 Difficult-To-Monitor and Unsafe-To-Monitor Components

EMP Repulatory Element: §60.5397a(c)(3), {c){4), and {d}{4)

{c}3} Fugitive emissions components that cannot be monitored withaut elevating the monitoring
personnel more than 2 meters above the surface may be designated as difficult-to-monitor. Fugitive
emissions components that ure designated difficuli-to-monitor must meet the specifications of
paragrophs {g){3){i] through (iv) of this section,

(i} & written plan must be developed for all of the fugitive emissions components designoted difficult-
to-monftor. This written plon must be Incorporated into the fugitive emissions monitoring plarn
required by paragraphs (b), (¢}, and {d) of this section.

{ii} The plan must include the identificotion and focation of each fugitive emissions component
designated gs difficult-to-monitor.

{iii} The plan mustinclude an explanotion of why each fugitive emissions component designoted os
difficult-to-monitor is difficult-to-monitor,

(v} The plan must include a schedule for monitoring the difficult-to-monitor fugitive emissions
components at least ence per calendar year.

{c){4] Fugitive emissions cormponents that cannot be monitored becouse monftoring personnel would
be exposed to immediate danger while conducting a monitoring survey may be designated as unsafe-
fo monitor. Fugitive erafssions components that are designated unsafe-to-maonitor must meet the
specifications of paragraphs {g}{4){i} through (v} of this section.

{i} A writters plan must be developed for alf of the fugitive emissions componénts designated unsafe-
to-monitor, This written plan must be incorporated into the fugitive emissions monitoring plon
required by poragraphs (b)), (¢}, and {d} of this section.

{if} The plan must include the identification and focation of each fugitive emissions component
designoted us unsafe-to-monitor,

{ili) The plon must include an explanation of why each fugitive emissions component designoted as
unsafe-to~-monitar is unsafe-to-monitor.

{iv] The plan must include a schedole for monitoring the fugitive’emissions componients designoted o5
unsafe-te-monftor.

(4} Your plon must also include the written plon developed for all of the fugitive emission components
designated as difficuli-to-maonitor in gccordance with paragraph {3 }{i] of this section, and the
written plan for fugitive emission components designated as unsafe-to-monitorin accordarnce with
paragroph (g3} of this section.

As of the current date of this EMP, CPAI has not elected to categorize any companents as DTHM,
Howsver, CPAl may designate compaonents as DM in the future where appropriate.

The Tollowing are examiples of scenarios that could expose monitoring personnel to immediate danger
while conducting monitoring surveys and utilize UTM desigrations:

A, Free-standing water
B. Non-grounded ice
€. Tundra wildlife
D.  Active drifling and completion aclivities
E. Agtive well work activities
Version 1.6 28 Jan 2019 Company Confidential Page 18 of 20
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F, Extreme wind chill and foul weathser
5, Phase conditions

The CPA] Fugitive Monitoring Survey SOP provides additional descriptions-of the hazards and
explanation of why these scenarios can expose monitoring persanngl to immediate danger during leak
detection surveys. These scenarios can be transient (e.g. wildlife, weather) or longer in duration (e
sti-well drifling campaign). Safety determinations will be made on a case-by-case svaluation. Where
nossible, leak detection surveys wifl be scheduled around trapsient safely issues.

i it is not possible to conduct an initial or periodic due to safety concerns of exposing monitoring
technicians 1o immediate danger, CPAI will complets an inventory of the components gualifying for UTM
and prepare a schedule for conducting the survey at'the next safe opportunity.

6.0 Recordkeeping
EMP Regulatory Element: §60.5397a(c}{6)
Recards that will be kept and the length of time records will be kept.

The following NSPS O000s LDAR records must be maintained for a period of at least 5 years
I§60.54204(c}).

6.1 Inspection Records

. 3

42 0alc{15(HHA}

2 Beginning and end time of each monitoring survey §60.5420a{c){153{(1){B)

Name of the operator(s) performing the survey as well as

annotation of the training and experience of the operator

4 Monitoring instrument used §60.5420a{c}{15){iI{D}

When using OGE, one or more digital photograph or video

captured from the OG! instrument used for the monitoring

survey. Photograph/video must include:

a. [Date taken

5 b, Latitude and longitude of survey location imbedded §60.5420a{c) A 5HHNE)
within the file OR, a photograph/video of a separately
operating GPS device within the same digital picture as
[ong as the latitude and longitude cutput from the GPS
van be dearly read

Fugitive emissions component identification when Method 21

1 Date of each monitoring survey §60.5

§60.5420a{ci15 NG

2 ‘s used §60.5420a(c}{ASMINE)
Ambient temperature, sky conditions, and maximum wind e ciy g s
! S420a{ci( G
/ speed at the time of the survey §60.5420a(c)(15)(){6)
; 5 itoring pls a sia : 1@
g Any deviations fi om t,hc_ maﬁmtwrlrsg o 4{1 (ii:d tatgment that §60.5420a{CI{15)(i)(H)
there were no deviations from the monitoring plan
g Lacation of sach fugitive emission {i.e. leak) found §60.542 CalcH15HIHH{Y
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Number aﬂdtype 0{ (‘ornp(}nents for whach fug;lwe emissions N S :
were detected §60.5420a{cI5HI(IH3)

11 Number and type of DTM and UTM components monitored §60.5420a(HI5HHI{IHS)

6.2 Repair Becords

o réumber and type of fugitive emission components not \

54
1 repaired asrequired in §60.5397{a}h) §60.5420a{cHI5)HE)
5 Number and type of components that were tagged as a result §60.5420a{c}(15) (17}

of not being repaired during the monitoring survey

i a fugitive emissions component is not tagged, a digital
3 photograph or video that clearly identifies the location of the | §60.5420a{cHISHIBH{B)
component to be repaired

Repair methods applied in each attempt to repaly the fugitive

4 ernissions components §60.5420a{cHLH O]

. Number and type of fugitive emissions components placed on ”

. 5 5

i delay or repair and explanation for each delay of repair §60.54202(c){15)(iH(1)(10)
The date of successful repair of the fugitive emissions .

6 560.5420a{cy{(15){HH{11)
component

7 instrumentation used to re-survey a repaired fugitive §60.5420a{c}(E5)(D1)(12)

emissions component

6.3 Other Records

"i"he mgstwe smissions mem’zonng plan as required in
§60.5387a(b}, {o), and (d).

l §60,5420a{c)15HY

See CPA Fugitive Emissions Survey and Fugitive Leak Repair 30Ps for recordkesping templates.
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Appendix A List of Affected Facilities
CPAI Drill Sites Current Subject to NSPS O000a LDAR
Requirements
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Tahle A- 1. List of Affected ALP Diill Sites

CD2 2/

Lo3 4/16/2017 5/13/2017
Ch4 3/3/2018 5/15/2018
D5 10/18/2015 5/14/2017
MTE 9/14/2G18

Table A- 2. Listof Affected KRU Drill Sites

J6/201 2/9/2018
DS-1B 11/13/2016 4/30/2017
05-1C 10/1B/2015 574072017
Ds-1D 1/16/7018 2/4/2018
DS-1E 470272017 5/9/2017
D5-1G 10/13/2015 5/6/2017
DS-1H &/4/2016 5/7/2017
DS-1L 6/7/2016 5/8/2017
D5-1G 10/5/2018 172772018
D5-2A 872772017 9/6/2017
D5-28 10/28/2018 4/30/2017
DS-2E 11/19/2015 4/30/2017
D526 12/19/2017 1/15/2018
D5-2K 372372016 4730/2017
D5-2M 3/20/2016 442972017
05-25 13/04/2015 A4/28/2017
D5-27 1/10/2018 4/29/2017
D5-2% 1271072016 4/28/2017
D5-27 A725/2017 57372017
D5-3A 12/772015 5/3/2017
D5-3C 1/26/2019 8/26/2019
DS-3F 8/30/20186 51573017
D5-3G 2/9/2016 5/5/2017
5-3H 5/34/2016 5/3/2017
D5-31 10/19/2018 10/26/2018
D5-3K 10/28/2015 5473017
0530 2/1/2017 5/4/2017
D5-3N 2/3/2018 57272017
B5-30 12/20/2015 5/2/2047
D5-30 1/21/2016 5/1/20187
0538 8/22/2017 5/1/2017
D5-35 52442016 5/6/2017

Yersion 1.8 dated 5 July 2018

Company Confidential

Appendix A
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Appendix B Site Maps
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NSPS 0000z North Slope LDAR Emission Monitoring Plan

Appendix C FLIR Manufacturer Specifications

Version 1.0 dated 2/8/17 Company Confidential Appendix C
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NSPS 00003 North Slope LDAR Emission Monitoring Plan

Appendix D KRU and ALP Gas Analyses

Version 1.0 dated 2/8/17 Company Confidential Appendix D
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NSPS O0O00a North Slope LDAR Emission Monitoring Plan

Kuparuk Gas Composition:

COoMP
MOLE | MOLES MOLES
FURL COMPONENT CARE | CARBON
methane 1 (.84716
gthane 2 (L.13416
DrOTENe 3 0.10689
i-butane 4 1.03816
n-hutane 4 007188
i-pentane 5 0.0122
n-pentane 3 0.01035
hexane 6 0.00426
€0l
n2
122506
Alpine Gas Composition:
COMP
MOLE | MOLES MOLES
FUEL COMPONENT FRAC CARB | CARBON
methane 1 0.7101
ethane 2 (3.2208
propane 3 0.3485
i~hutane 4 0.0808
a-bubane 4 01186
i-pentane 5 0.015
m-pentane 5 0.0215
hexane 8 0.0024
0l
19
1.4861

Version 1.0 dated 2/9/17

Company Confidential

Appendix D
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NSPS GOO0Oa North Slope LDAR Emission Monitoring Plan

PBU Gas Composition:

Parameter Result UOM
AVERAGE MOLECULAR WT  20.70 g/maol
BTUIDEAL CF (DRY) 962.2 Blu/SCF
BTUADEAL CF (8AT) 947.6 Blu/SCF
BTU/REAL CF (DRY) 8961.7 Btu/SCF
BTU/REAL CF (SAT) 944.9 Btu/SCF
06 HEAVIER 0.024 Mole %
C8 HEAVIER 0.005 Mole %
CARBON DIOXDE 11.459 Mole %
COMPRESSIBILITY 0.9974 {blank}
DEW POINT 0.2 Deg F
ETHANE 5.298 Mole %
HYDROGEN SULFIDE 40 ppm
FBUTANE 0.102 Mole %
FPENTANE 0.021 Mole %
METHANE 80.576 Mole %
N2 (NITROGEN) 0.627 Mole %
N-BUTANE 0.175 Mole %
NET HEAT OF COMB 868.2 BIWSCF
N-PENTANE 0.022 Mole %
FROPANE 1.687 Mole %
SPECIFIC GRAV IDEAL 0.7148 {blank}
SPECIFIC GRAYV REAL 0.7164 {blank}
TOTAL C85 8.011 Mole %
TOTAL C78 0.008 Mole %
Version 1.0 dated 2/9/17 Company Confidential Appendix D
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NSPS O000a North Slope LDAR Emission Monitoring Plan

Appendix E PID Correlation Calculations

YVersion 1.6 28 Jan 2018 Cormpany Confidential AppendixE
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CPAL PD Correlation to FID Methane Equivalents - KRU Sas

§

1. 0RAY only otiiising MiniRee 3000 PID devices which sre equipped with an 117 oV famgs,
FARILT oV famyp can be non-responsive 1o smatier chaly bydrocarbons, PID CF iz infirdte for such components,
3, FiTF R that are unknowen ore based gu ¥of carbons In compynent {most conservative option).
4 Correlation based on 5 bavk celoulation of equatinn for BDCHE eqeivalents from PO reading

@

g~ -
1 o - 1
FiRCH, souiv = 500 ppmy = BB Begeling » g 7ov] & ?{x % BE; PID Beading = 500 ppme X ﬁ'} {a: + §F3 = 5
* Byl + 08 v ‘ ¢ B # demi YRRy w B}
KR Gas
BIDCF
10 | Componant | {aol Fraction 13178V FIDSF CFRIR RE Wi
¥ Methans 384718 o 14 GO0 08871600 .
2 Ethens G.06708 5 0 BODAEZI0| DASKIS00 Pl Reading = 500 ppmv x 00549491 x { LT ppy
3 Propanse G.33563 L& R GUT9TeAS L 1058300
4 i-Butane 500854 1. 5y .0 FOR0R] 50393600
% - Buifansg 01797 1.3 S0 GUOI48750) B.OTIESOY
4} i-Pantans 00248 a7 58 ONSIERT 0125008
7 p-Dantiane PREVEH o7 58 GL02957 | 0.630850
fiS HexRang 00073 .54 &7 GBI RI48| BODERETH
¥ Cazhon Dioxide 803375 G 10 D.OO0R00G] 03187300
Eit] Hirogen O.368 e R O O00000ND| DGNDG00D
® Assumed eguivaient o n-Pentane Fotal] $.0569491 ] 12370870
PO from hitny fwerencsesvsiamssony sites/ s fauit e foontentfresorcey/ Techaieh Note - 109 A Suidelne o Pid-nsrument-Respusse Badd
Version 1.6 28 lan 2019 Company Confidential Appendix £
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NSPS O000a North Slope LDAR Emission Monitoring Plan

CRAT PID Correlation to FIR Methane Eguivalents - ALP Gas

Assumptions

1. CRAEonly utilizing MiniRae 2000 Pl devices which are eguipped with an 1.7 eV lamn.

2 An 117 eV lamp can be nangesponsive 10 smaller chaln hydrocirbons, PR CF i5 infinite Tor such componants,
%, FIDRF that are unknownare based on # of carbons {n componeat {mpst consarvative optiont,

Zm RE)

FIDCH, sguiv= 500 ppimy = P10 Beading l {1 TEES
ALP Gay

b PICE |

IR Component | |mol Fracien| 117 avi| BipEs CEMik | RE M

3 idathane O.71080 @ REY 40000000 B7I03000
2 Ethans 331080 15 28 0.0073800] D.2208008
3 Fropaneg 31550 .8 3L DOBT232 D3RSO
4 -Butare pRokey L2 44 4.01260687 D.O60E0HN
K] n-Bulansg OS00 12 44 00241867 D11800I
& i-Pontang 200300 [ 50 DOG42R5F H.0L150000
7 n-Peptange 00430 &7 538 CA0624291 00215000
g Halane Rt .54 &7 CO007407| b.oD18B0D
Ed carhon Diogide | (WNIS6E0 & 1.8 20000000 D.ODSEGNG
b Nitrogen 0550 b 0.4 (0000000 D.0DDOSGD
* Assuined pguivelent o n-Paniane Totall 01200849 L.A01I500

Pi OF frony btnd Swwenrsesysisronconmdsiies /o

st/ fes/oontent/rasourre

4. Correlation based on & back celoaiation of equation for FID CHY eguivelents from Pl reading

' 1
PID Reading — 580 ppmy % ‘) {x; + OF3 \([ ;_;;_2]
: 1 i

e

FID Reading = 500 pemy « 01200849 X ( } 0 s

-«»118"%

sfTechnicab-Note- 108 A-Guideline-for-Pid-instirument-Response Bpdl

Version 1.6 28 fan 2019

Company Confidential
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NSPS O000a North Slope LDAR Emission Monitoring Plan

CRAL PID Correlation o FI Methane Equivalents - PRU Gas

fzsurnpivns
1CPAY oaly wiilising MiniRae 3000 B0 devices which sre equipped with an 1L 7 oV famp.

2, 4% 117 eV larnp oan be non-responsive (0 srmalier chain hydrovarbons, P CF is infaite for such eomponents,
3, FID #F that are nnknows are based on $of carbons In component {most conservative optiont

&, Coreluticn bazed o9 & back catoulation of squation for FID CHY equivalents from MD reading

BB OH, wguivs 500 pprae = Pl Bending = IW * 2{76 X RE) PO Reoding = 500 ppmy ¥ Z{z; - OFY % ig;-go-mm—%mm;wJ
Lagmp by T B = yoer A gt Xz X 3{%3},}
PRAlGas
R e e
o | Componsnt IaWlratioal i Tevl snae CPMix | REMID
i tsibhane $.80578 = 148 T.o000000] 08057800 A
2 |Ethane 4.05998 15 2.0 5,0035320 0.1059600 PID Reading = 500 ppay ) DO163268 X (;g;f::g;} = 1.5 ppasy
3 Prapane 3056597 18 34 0084378 0.0508100
] i-Butane 0082 1.3 4.0 T.0002500] §.0040500
3 n-Bulane CO0L7S 3.2 4.0 50004593 0.0070008
& i-Peplane GOBG2E [P 5.8 003000 00010500
7 f-Peniang GO0082 0.7 5.4 $.0005343 | 00011000
8 Hogang G.00028 o5 3.7 $.0004444 | 0.0011288
3 Carban Dicstide | (13458 @ 1.4 BO000000| 8.L145%00
8 Hitrogen GA0627 = 8.0 B.0000000] G.00GDRN00
* assumed equivaiont 1o n-Pentane Totall 0.0163268| 10815788

P CF frovm bt S v wenrsesysteus.comisites/deindy/ Mesfvontentfresourses Teohninal-Mote- 106 A-Guideling forPid-nstrurnent-Hesponse  .pdf

Version 1.6 28 Jan 2019 Company Confidential AppendixEk
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